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Although the Mexican spotted owl has recently received increased attention from researchers, more information about its habitat use patterns is needed to implement recovery measures (Block et al. 1995:120) . In addition, no data are available on the spatial configuration of habitat at Mexican spotted owl sites. In this paper, we measure Mexican spotted owl macrohabitat on the territory scale (Block and Brennan 1993) and estimate the owl's selection for (1) specific habitat types, and (2) the spatial configuration of those habitat types.
STUDY AREA
Our study area encompassed 323 km2 of the Tularosa Mountains, 8 km northeast of Reserve, New Mexico, and included approximately 70% of the mountain range. Topography was dominated by steep-sloped canyons and mountains, and elevation ranged from 1,990 to 2,900 m. Most of the study area (>99%) was managed by the U.S. Forest Service. Primary land uses were cattle grazing and timber harvesting, with shelterwood and selection the predominant timber harvesting methods.
Vegetation at higher elevations and on northfacing slopes was mixed-conifer forest dominated by Douglas-fir (Pseudotsuga menziesii) and white fir (Abies concolor). Southwestern white pine (Pinus strobiformis), ponderosa pine (P. ponderosa), Gambel oak (Quercus gambelii), 
METHODS

Vegetation Mapping
We defined 7 possible vegetation classes based on community type (mixed-conifer, pine, aspen, pinyon-juniper, grassland) and seral stage (young vs. mature). Pine forests included both pure ponderosa pine stands and ponderosa pine-Gambel oak stands. Seral stages were separated by canopy closure and the basal area of trees >50 cm diameter at breast height (dbh; Table 1 ). In general, young forests were the result of timber harvesting. However, some unharvested stands met the criteria for the young forest classes because of fire or poor growing conditions (e.g., south-facing slopes). In addition, some lightly harvested stands met the criteria for the mature classes.
We used TM digital imagery and U.S. Geological Survey digital elevation models (DEMs) to map vegetation into the 7 classes. The imagery had a resolution of 30 x 30 m for each picture element (pixel) across 7 bands of the electromagnetic spectrum.
We used supervised classification procedures (Lillesand and Kiefer 1987) to assign each pixel on the map to 1 of the vegetation classes. We first delineated areas (>2 ha) with homogeneous spectral patterns on the satellite imagery (i.e., training fields) that corresponded to stands of homogeneous vegetation. We then took 1-5 vegetation samples within 74 such stands, depending on stand size. We placed plots nonrandomly to encompass as much of the variation in forest structure as possible. We estimated canopy closure with a spherical densiometer and the basal area of trees >50 cm dbh with a wedge prism (10 basal area factor). We calculated mean values for each stand and assigned stands to vegetation classes based on the criteria in Table 1 .
Based on spectral response patterns within the training fields, the following provided the best separation among vegetation classes: TM Bands 4, 5; the ratio of Band 4 to Band 3; the ratio of Band 5 to Band 7; and the slope, elevation, and aspect data from the DEMs. Young mixed-conifer and young pine, however, were spectrally and structurally similar (low canopy closure and few trees >50 cm in dbh), and we therefore combined them into a single vegetation class (young forest). Finally, we assigned each pixel on the map to the vegetation class with the closest mean reflectance value.
To assess the accuracy of the habitat map, we collected a stratified random sample of 64 vegetation plots along logging roads throughout the study area. At 0.8-km intervals, we walked a random distance between 50 and 250 m from a road in a random direction (right or left) and estimated canopy closure and the basal area of large trees (see above). We cross-tabulated these plots 
Owl Surveys
We used vocal imitations of Mexican spotted owl calls during nighttime surveys to elicit responses from territorial owls (Seamans and Gutidrrez 1995). We surveyed the entire study area 3-4 times during the breeding season (AprAug), 1991-95. We then used daytime followup surveys to determine exact locations of nests and roosts.
Analysis
We compared habitat composition and configuration between areas Mexican spotted owls used and areas available to them (Johnson 1980, Thomas and Taylor 1990). We considered owls to select habitat features if they used them more than expected based on availability. To measure used habitat, we used program IDRISI (Eastman 1992) to generate concentric circular plots with the following radii: 500 m (78.9 ha), 1,000 m (315.5 ha), 1,500 m (707.5 ha), 2,000 m (1,256.9 ha), 2,500 m (1,965.3 ha), 3,000 m (2,830.4 ha), 3,500 m (3,848.5 ha), and 4,000 m (5,030.4 ha) around 1 owl location from each territory (owl plots). Because owl locations within territories were not independent, we randomly selected 1 location from each territory to use as a plot center in the following order of priority: a nest site, a roost site, and an activity center (i.e., multiple observations in an area during daytime surveys; see Peery [1996] for details).
We generated identical circular plots around an equal number of randomly placed locations (random plots) to estimate available habitat. The designation of available habitat has an important influence on inferences in use versus availability studies such as ours (Johnson 1980). We felt justified in placing centers of "available" plots completely randomly throughout the study area because (1) virtually the entire study area was managed by the U.S. Forest Service (i.e., only meaningful if at least 2 patches of that class existed. Similarly, the contrast-weighted edge density and the mean shape index were only meaningful when at least 1 patch was present. Hence, only plots containing at least 2 patches were considered in statistical analyses of the mean nearest neighbor distance, and only plots with at least 1 patch were considered in statistical analyses of edge density and the mean patch-shape index.
Simulations show that most indices of configuration are highly dependent on the area of the 
RESULTS
Map accuracy was 76.7% (Table 1) . Grassland and quaking aspen were uncommon (Table 1) and therefore were not included in statistical analyses.
We detected 40 independent Mexican spotted owl territories within or immediately adjacent to the study area. Twenty-nine of these territories were represented by nests, 8 by roosts, and 3 by activity centers. Half the mean nearest-neighbor distance between Mexican spotted owl territories in 1993 was 1,060 m (SE = 89, n = 31). Hence, we used 1,000-m-radius plots for initial analyses. We used owl territories in 1993 to calculate the mean nearest-neighbor distance between territories because density in this year was greatest, which allowed for a conservative estimate of territory size and minimal plot overlap.
Mexican spotted owls occupied sites with more mature mixed-conifer and mature pine than would be expected based upon the availability of these classes ( Table 2 ). The area of both types of mature forest was greater in owl plots for all plot sizes (Ps < 0.05; Figs. 1, 2) . No difference existed in the area of young forest between 1,000-m-radius owl and random plots (Table 2) . However, 1,000-m-radius owl plots contained less pinyon-juniper than equalsized random plots (Table 2) pendent on the area of the vegetation class they measured in 7 of 8 comparisons (Table 3 ). After we removed the effect of area of mature forest, none of the indices were significantly different between owl and random plots (Table 3) . In other words, given owl and random plots with similar areas of mature forest, no difference existed in the mean patch size, edge distance, mean nearest-neighbor distance, and mean shape index.
DISCUSSION
Unlike the coastal subspecies of the spotted owl, the Mexican spotted owl inhabits a diverse array of habitats from semiarid canyons to high elevation, mixed-conifer forests. Our study showed that Mexican spotted owls in the Tularosa Mountains used sites with more mature mixed-conifer and mature pine forest than expected based on availability. This selection pattern suggests Mexican spotted owls select territories, in part, based on the area of mature forest present. Differences between owl and random sites decreased with increasing plot size because owl plots encompassed more unused habitat as plots became larger. That areas of both mature mixed-conifer and mature pine were significantly greater in owl plots up to 4,000 m in radius further suggests large areas of mature forest are important for territory selection. Finally, because we found significant differences for all plot sizes, we believe our results were not simply an artifact of plot size. 
MANAGEMENT IMPLICATIONS
One principle behind habitat selection theory is that habitat preferences should evolve to increase individual fitness (i.e., survival and reproduction; Levins 1968). We believe that managing for large areas of mature mixed-conifer and mature pine should increase the chance of maintaining 
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